DISCRETE MATHEMATICS : Math 3001


HOMEWORK 1

Exercise 1

1. Is {1, 2} = {2, 1}?

2. Suppose U = {1, 2, 3, 4}. Is {1, 3} = {x |  x ∈ U and x is odd}?

3. Is ( = {(}?
4. Is {3} ∈ {{1}, {2}, {3}}?
5. Is 3 ∈ {{1}, {2}, {3}}?

6. Is {3} ⊆ {{1}, {2}, {3}}?

7. How many members does {2, {3, 4}} have?

8. How many subsets does {2, {3, 4}} have?
Exercise 2


Suppose our universal set is U = {1, 2, 3, 4, 5, 6}. Let X = {1, 3, 5} and let 

Y = {2, 4}. Find
(a) the powerset of X, P(X)
  (b)  X ⋃ Y
     (c)  X ∩ Y
     (d)  X - Y

      (e)  X’



   (f)  (X ⋃ Y )’        (g) (X ∩ Y )’     (h) X [image: image2.png]


 Y
Exercise 3


For each of the following, say whether it is true or false:

1. X ⊆ Y means that the elements of X are smaller than the elements of Y and so {1, 2} ⊆ {3, 4}.

2. X ⊆ Y means that, for every possible element x, if x ∈ X then x ∈ Y.

3. X ⋃ Y = {x |  x ∈ X or x ∈ Y or both}
4. X ⋃ Y = {x |  x ∈ X or x ∈ Y but not both}
5. X ∩ Y = {x |  x ∈ X and x ∈ Y}
6. X ∩ Y = {x |  x ⊆ X and x ⊆ Y}
7. {3} – {1} = {2}
8. {3} – {1} = (
9. {3} – {1} = {3}
Exercise 4
Let A = {a, b} and B = {1, 2, 3}. Give two examples of relations from A to B. In

each case, give the domain and the range of the relation, and draw an arrow diagram representing the relation.
Exercise 5

Let C = {a, b, c, d}. For each of the following combinations of properties, give one example of a relation on C possessing those properties, and draw a digraph representing the relation.
1. reflexive on C, but not symmetric and not transitive.
2. not reflexive on C and not symmetric but transitive.
3. not reflexive on C but symmetric and transitive.
4. reflexive on C, symmetric, and transitive.
Exercise 6


Let X = {a, b, c}.
1. Consider a partition of  X consisting of the subsets A = {a}, 

B = {b}, and C = {c}. Write down the equivalence relation [image: image4.png]


 
induced by this partition, using infix notation to give the ordered 
pairs.

2. Consider a partition of  X consisting of the single subset X itself. 
Write down the equivalence relation [image: image6.png]


 induced by this partition, 
using infix notation to give the ordered pairs.

3. Consider a partition of  X consisting of the subsets D = {a, c} and 

B = {b}. Write down the equivalence relation [image: image8.png]


 induced by this 
partition, using infix notation to give the ordered pairs.
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